Abstract. As a basic course for mechanical majors, mechanical drawing is the basis of the follow-up related courses which has a very important position. However, the traditional teaching mode is still mainly in the teaching of mechanical drawing, and there are many shortcomings in the traditional teaching mode which is mainly manifested in the lack of activity in the classroom and the poor students' ability to study independently. In view of the above problems, this paper puts forward the reform mode of mechanical drawing teaching based on the overturning class, which leaves the class time to the students fully, and guides the students' ability to find and solve the problems independently. Through the statistical investigation, it is shown that the reform of the mechanical drawing in the flipped classroom is more effective for the students' creativity and the ability to understand the knowledge, and the students' drawing and reading ability are improved on the whole.
Introduction
With the rapid development of the national economy, new engineering talents are becoming more and more important. As an important basic course, mechanical drawing occupies an important position in the training system of mechanical engineering science talents which provides necessary basic knowledge and basic skills for the follow-up course. Mechanical drawing is a subject that uses engineering drawings to express the shape, shape, working principle and other important technical requirements of mechanical products and their parts which be called general language of engineering world [1] .This course is a compulsory basic course for most mechanical and related engineering majors in universities. It can help to cultivate students' spatial imagination, image thinking, design and expression, aesthetic and innovation, which could not be replaced by other courses. Therefore, in the mechanical drawing class, we implement the reform of the flipped classroom teaching mode and allocate the class time to the students reasonably. This teaching mode takes students as the center, fully mobilizes the students' independent learning innovation ability, carries out large class teaching, small class discussion, and integrates practical operation into classroom teaching, which can effectively improve students' interest in learning and improve the teaching quality of mechanical drawing courses [2] [3] .
mapping. Zhejiang University of Technology and other universities have also offered this course for undergraduates majoring in machinery, using centralized teaching methods to survey and map parts. Harbin Institute of Technology and other universities are surveying and mapping courses scattered in the teaching process, rather than centralized teaching. At present, the parts used in surveying and mapping are basically oil pumps and reducers. Students complete part drawings and assembly drawings by ruler drawing [4] [5] . Zhengzhou University and other institutions have attempted to introduce two-dimensional computer graphics into mapping. Dalian University of Technology has tried to apply 3D modeling technology to cartography and surveying. In short, mapping and mapping course has been born in China for 30 years, but the existing mapping and mapping experimental teaching is still based on traditional teaching methods.
Most of the existing traditional mechanical teaching models are mainly lectured by teachers. At the same time, most of the mechanical drawing courses have been offered in first grade of college. As new students just come to school in this time, both study and life are in a strange environment, it is easy to produce slack psychology. At the same time, the course of mechanical drawing is rather difficult to understand, which leads to the low interest of the students. In addition, in the existing teaching methods, the practice teaching link is insufficient and the theory and practice teaching are carried out separately. The early stage teaching focuses on the knowledge point and the theoretical system, and the practice is usually carried out only after the end of the theory course. This traditional teaching mode leads to the lack of integration of ability and knowledge, and students' practice time is too short, the ability to improve could not meet the needs of society. In view of the previous teaching practice, a large number of students in the learning of mechanical drawing courses have appeared disjointed by theory and practice, which leads to the poor teaching effect and the phenomenon that the purpose of training is not up to the standard [6] [7] [8] .
In recent years, flipping class has emerged as a kind of image that subverts the traditional teaching model. It has aroused great repercussions at home and abroad. At present, the overturned classroom reform, which relies on multimedia and network teaching video, has made remarkable achievements both at home and abroad. According to incomplete statistics, dozens of countries have carried out the teaching reform experiment of flipped classroom, and have achieved great success. Through the study, it is known that the conditions for the mechanical drawing to carry out the overturned class are mature, but when the design of the class is turned over which could not simply quote the foreign model, which should be based on the coexistence of the science and art of the course, that is to emphasize the mastery of mechanical drawing knowledge, pay more attention to the improvement of mechanical drawing energy, and design flipped classroom about mechanical drawing which combine knowledge and ability [9] .
The Theoretical Connotation of the Flipping Class
The basic meaning of flipped classroom is the advance of knowledge imparting and the optimization of knowledge internalization brought about by the change of teaching process. In this sense, process elements are only one of the important elements to define flipped classroom. As a real flipped classroom, there are two other elements to be added: technology and environmental factors. The technical element means that the flipped classroom needs micro video to support the students' self-learning [10] . The environmental factors refer to the problem that the flipping classroom needs to continue to analyze the students' learning process in order to improve the quality of the classroom interaction. Therefore, the flipping classroom contains three basic elements: one is the technical elements, mainly for micro video; the two is the process elements, mainly for pre class, class and after class teaching activities; the three is the environmental factors, mainly for the intelligent diagnosis function of the learning analysis system [11] . It is not difficult to see that the context of the overturned class discussed here has changed: the turning class has changed from the focus of the learning place to the whole process of focusing on the teaching activities, and has changed from a single learning behavior to a complex educational behavior that focuses on many factors, such as teachers, students, content, media, and the environment. Focusing on the shift of online video viewing to the student centered rich media environment with the support of intelligent Research, volume 163 diagnostic system, it has changed from the use of information technology to the conscious integration of the whole process of information technology and teaching, and even the awakening of students' spiritual life in the classroom [12] . In this sense, the flipping class should be renamed to flipping teaching, the key is that the relationship, status and function between teachers and students have undergone essential changes. In short, after the introduction of flipped classroom into China, it has changed in content, form and form. Even though it is called flipped classroom, the meaning is completely different. The traditional teaching process usually includes two stages: knowledge imparting and internalization of knowledge. Knowledge imparting is accomplished by teaching in class, and knowledge internalization needs students' homework, operation or practice after class. In the flipped class, this form is subverted, knowledge imparting through the aid of information technology is completed after class, knowledge internalization is completed in the classroom which through the help of the teacher and the help of the students, thus forming a flipped class. With the reversal of the teaching process, all links in the classroom learning process have also changed [13] [14] .
Advances in Intelligent Systems

Application of the Flipped Class in the Teaching of Mechanical Drawing
With the popularization of computer technology, the flipped class teaching method has come into being. This method readjusts the time inside and outside the classroom, leaving the decision-making power of learning to the students. The teacher's task is to guide and supervise. In this teaching mode, teachers do not use a lot of time to teach basic knowledge, but through the form of micro video to let students study under the class. The valuable time in the classroom is left to the key and difficult questions of teaching and the guidance of the practice of drawing practice. Student exchange. Flip classroom teaching method generally includes four stages: online course editing, student autonomous learning, teacher classroom teaching and assessment feedback.
Online Course Teaching. The course of mechanical drawing and CAD is to study the reading and drawing methods and expressions of the structural diagrams of the stereoscopic model and the mechanical parts and components around the point, line and surface, so as to cultivate the students' reading drawings, drawings and the overall spatial imagination. In the course editor of the mechanical drawing flipping classroom teaching line, we can consider some operating examples of CAD into the teaching of basic knowledge of mechanical drawing, and combine examples with basic knowledge learning. Teachers should select knowledge points according to the abilities of most students, and make clear the learning objectives that students must master. Because there are many knowledge points in the course of mechanical drawing, there are not only theoretical knowledge of descriptive geometry, but also national standards and norms of drawing, and a lot of practical and practice content. At the same time, not all the contents are suitable for flipping class teaching, so the flipping classroom teaching could not be carried out simply according to the chapters on the textbook, It is necessary to reorganize the knowledge points. At the same time, because most of the knowledge points of mechanical drawing are moderately difficult, considering the students' ability for knowledge comprehension, each video should not be too long. The knowledge points of each course should be fragmented, and the length of each video should be 10 to 15 minutes.
Autonomous Learning and Classroom Teaching. The course of mechanical drawing is very important for the cultivation of students' consciousness of engineering and engineering ability. According to the actual needs, the curriculum system based on the "flipped class" is created to change the traditional teaching mode, change the role of teachers, redistribute the time of the class, change the role of the students, and highlight the role of the teachers to lead the passers-by, so that the students can make full use of themselves. The primary consideration is to change the original classroom teaching mode, give the students about 70% of the class time which make the students take the initiative to participate in the group discussion, question and so on, change the students' angle, leave the 30% of the class time to the teaching teachers, analyze the difficult and difficult points and answer questions. Emphasis is laid on the integration of knowledge and ability of the "Mechanical Drawing" flip classroom teaching content research, focusing on training students' ability for engineering. First, it classifies and integrates the original teaching contents, and each kind of knowledge points according to the depth and detail of the online video courses, reexamines the detailed knowledge points, divides the basic, key and difficult knowledge, and designs the corresponding practical teaching content for each kind of knowledge.
Assessment and Evaluation Mechanism. First, it is necessary to study the weight of each kind of knowledge points in the course system, and to assess the students' understanding and mastery of the knowledge point by the traditional examination method, and consolidate the students' classroom content by using two-dimensional drawing and three-dimensional modeling software, and make the weighted average of the results of each stage of knowledge and ability assessment. As the score of each dimension of knowledge and ability, the final course score is given according to the weight of knowledge and design ability in the course. This method of assessment is guided by the integration of knowledge and ability, embodying scientific and comprehensive in the design of examination content and methods, giving full play to the function of the baton of the evaluation system and improving the overall level of teaching and learning in the reverse direction. As a result, different learning groups can be set up at the same time. Each session will be arranged at a fixed time to discuss the internal problems of the group. Some general questions are given to the instructor, and the questions put forward are prepared. For the teaching design of mechanical drawing flip class, we can design class hours and assign learning tasks according to the three stages of pre-class, in-class and after-class. The process expression is shown in Fig. 1 . 
Teaching Effect
In two classes, 74 students of mechanical specialties were carried out in the experimental teaching reform of mechanical drawing flipping class. Through the final examination results, teacher's classroom feedback, and the completion of the design drawings, the mechanical majors were compared in the traditional teaching mode. The statistical results show that the students who have been taught in the flipped classroom perform better in the mechanical drawing teaching examination than those who have been taught in the traditional teaching mode. At the same time, the relaxed and active classroom atmosphere provided by the flip-flop class has aroused strong interest in the follow-up courses for mechanical students.
The flipping classroom teaching method can be a good supplement to the shortcomings of the existing mechanical drawing teaching methods, so that teachers can have a lot of time to guide the students' drawing, exercises and other practical activities in the classroom. However, because the changing of the classroom is not only the means of teaching, but also the way of teaching thinking, it is absolutely impossible to equate the flipped class with video teaching and network teaching. At the beginning of the flipping classroom teaching, teachers need to invest a lot of energy and time to adapt to the new teaching methods, change the mode of thinking, and carefully prepare the teaching materials.
